DR A. S. DARLING, while Medical Officer of Health of Jersey, reported (13958-61) that the lung cancer mortality rate in Jersey was high. The population of the Channel Islands in the lung cancer age groups, however, has contained two major groups who may have had substantially different environmental backgrounds-those born in the Channel Islands and who had presumably experienced relatively little exposure to air pollution, and those born in the United Kingdom who had eventually settled in the Channel Islands, many of whom would have experienced considerably greater exposure to air pollution while in the U.K.
I visited the Channel Islands during an extended summer vacation in 1962 and carried out an investigation of the place of birth and smoking habits of all men and women who had died from lung cancer in these Islands during the years 1952-61, and of a control group. Since some unavoidable delays arose in completing this report, the numbers of lung cancer deaths in 1962 and 1963 have been included in some tables. I was extremely fortunate in receiving the full co-operation of the local Medical Officers of Health, Dr. A. S. Darling in Jersey, Dr. A. T. G. Thomas in Guernsey, Dr. D. C. Bell in Alderney and Dr. P. E. S. Court in Sark. These doctors gave me assistance in carrying out this investigation that was quite indispensable. The local Medical Officers of Health, of course, are not responsible in any way for the procedure adopted in the investigation, for the analyses carried out or the conclusions drawn, with which indeed they may not necessarily agree.
The Channel Islands had one particular advantage as an area for investigation of lung cancer. The cigarettes smoked, except during the last war, were broadly similar to those smoked in Britain and Ireland. While differences between cigarettes may affect liability to lung cancer, these differences should be minimized in any comparisons of men and women born in the Channel Islands with those born in the U.K.
As in Britain, the total mortality rate in the 45-64 age group in the Channel Islands is much higher among men than women. In addition, the total mortality rate in the 45-64 age group in 1959-61 was higher in Jersey than in Guernsey for both men (P-0005) and women (P = 0.055). The total mortality rate for men in England and Wales was lower than in Jersey (P -0 025) and higher than in Guernsey (P = 0.025). Men aged [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] [63] [64] in resident in Jersey had a significantly higher death rate from lung cancer than men resident in Guernsey (P = 0-02). Mortality from cirrhosis of the liver in Jersey was high compared with Guernsey for both men (P = 0.01) and women (P = 0-02) , and also compared with England and Wales (P = 0.02 for men, and 0 04 for women). The relevant figures are included in Table I . In this investigation of lung canicer mortality in the (Chaninel Islands, the procedure followed was similar to that adopted in my second South African investigation (Dean, 1961 Although two different procedures were used to obtain information about the place of birth and the smoking habits of the control group in Jersey and of both the lung cancer and control groups in the Bailiwick of Guernsey, there is no reason to expect that this difference in the method of obtaining information will have seriously affected the results. Nevertheless, the information about the smoking habits given by the Jersey controls was analysed according to the method of (d) The Mixed category includes those who smoked manufactured anid/or hand-rolled cigarettes together with pipe tobacco and/or cigars regularly. They are classified according to the number of cigarettes they smoked.
(e) The category of Pipe Only consists mainly of those who smoked a pipe only although it does include a few who smoked cigars as well as a pipe.
In the Channel Islands and particularly in the Bailiwick of Guernsey there is considerable consumption of hand-rolled cigarettes and these have therefore been recorded separately. In his discussion of respiratory disease in relation to smoking ill Britain and Norway, Mork (1962) pointed out that no estimate had been made of the lung cancer mortality rates associated with the smoking of hand-rolled cigarettes. The figures for the Channel Islands provide an opportunity of making estimates of these.
T'obacco consumption in the (hannel Islands
Figures for cigarette consumption and for total tobacco consumption in Jersey aind in Guernsey can be estimated with considerable accuracy from imports of cigarettes and of manufactured and unmanufactured tobacco. A relatively high proportion, however, of the sales of tobacco products in the Channel Islands is made to visitors, and it is difficult to estimate the quantities that are sold to visitors and consumed bv local residents respectively. The tobacco trade in both Jersey and Guernsey, however, very kindly made estimates of the total cigarettes and of all tobacco products consumed bv residents in these islands in the light of the best information available to them. The estimates of cigarette consumptionl per adult in Jersey and Guernsev over a nuimber of vears. with comparable figures for the U.K., are given in Table III. These figures show that consumption of manufactured cigarettes per adult resident has long been considerably higher in the Channel Islands than in the U.K., anid much the same in Jersey as in Guernsey.
In Table IV , the smoking habits of U.K.-born men and women and of locallyborn men anid womeni who died resident in the islands have been estimated for 6)0)6 1933 1934 1935 1936 1937 1938 1939 1946 1947 1948 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 1961 There is another factor peculiar to smoking in the Channel Islanids. During the war, no tobacco was imported into the Channel Islands and smokers were forced to smoke substitutes from the gardens, fields or woods. The most popular substitutes, in approximate order of magnitude, were cherry leaves, sweet chestnut leaves, rose leaves, sweet scented butterberry, coltsfoot and clover. It is not inconceivable that these substitutes may have made some cont1ribution to the eventual development of lung cancer.
Analyses of the population of the Channel Islands by island of residence, Islands according to the 1951 and 1961 Censuses showed that the main changes between the Census years were increases of 25 % and 24 % respectively in the male and female residents of Jersey who had been born in the U.K., and an increase of 33 % in male residents of Jersey who had been born elsewhere than Jersey or the U.K. Although details of the population of the Channel Islands within each age group were available from the 1961 Census, there were no comparable figures from the 1951 Census except in total by island of residence and place of birth. In calculating the lung cancer mortality rates, therefore, it was assumed that the change that occurred in the total figures for each sex applied also to each age group of the sex, and when calculating mortality rates for the period 1952-61 the meani population between the two census years was used. G. DEAN U.K.-The male lung cancer rates for immigrants born elsewhere than the U.K. did not differ significantly in either Jersey or Guernsey from those for residents of England and Wales.
RESULTS

Lung
The figures for women are affected by the smallness of the numbers but in total there was very little difference between the lung cancer mortality rates of the different classes in the two groups of islands.
The actual numbers of deaths from cancer of the lung which occurred in each of the years 1952-63 are shown in Fig. 1 . As can be seen there was in Jersey a marked increase in the number of male deaths per year during the period (P 0-002). In Guernsey there was also a significant increase in the number of male deaths per year (P = 0.005). There were too few female deaths to draw any conclusions. In an attempt to explain the increase in the male figures, a linear trend was fitted, but in both islands this fitted the data less well than a discrete step, occurring in Jersey in 1957 but less marked in Guernsey, Alderney and Sark. Moreover, while the lunig cancer mortality rates of male British immigranits to the Channel Islands were lower on the average than those of locally-borni meni during the years 1952-58, they were higher during the years 1959-63. This is showin in Table VII where the lung cancer rates are calculated separately for the periods 1952-58 and 1959-63 , and the ratios of the rates for the locally-born and immigranit groups in eachl period compared: The differences between the periods are significant (P< 0-001) anid this raises the interesting question whether a change is taking place in the pattern of lung cancer mortality in the Channel Islands and bringing it into line with the experience, for example, in New Zealand, South Africa, Australia, and U.S.A. where British immigrants have higher lung cancer mortality rates than the locally-born meii.
A4nalysis of lung cancer rates by sutoking habits The lung cancer mortality rates in the Channiel Islands for each place of birth group, analysed by smoking habits, are given in Table VIII . The figures for men have been age-adjusted, but not those for women since their numbers were so few. These mortalitv rates have been calculated by assuming that the smoking 6-f;8-3 ( 2) 18 ( 2) 13 ( 9) 3 ( 1) 6 ( 1) 9 (11) 219 (16) 81 ( 4) 76 ( 2) 137 (22) 217 (34) 446 ( 64) 169 (19) 298 ( 35) 93 ( 3) 111 ( 4) 189 (56) ( 5) 64 ( 1) 144 (18) 8 ( 2) --( 3) -- ( 8) 28 ( 3) - ( 4) ( 1) --( ) ( 1) 35 ( 2) 13 ( 5) ( 8) 237( 11) Guernsey. Alderney and Sark ( 6) 75 ( 2) 81 ( ( 69) 75 ( 12) 161 (221) 23 ( 22) 18 ( 9) 18 ( 4) ( 4) 24 ( 2) ( 1) -- ( 1) 71 ( 6) - ( 4) ( ) -(6) .
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- (-) 22 ( 2) (-) . 24 ( 30) habits of the control group were representative of the population as a whole. This type of assumption has been widely used but Buck and Wicken (personal communication) have recently shown that this procedure is not completely accurate in certain circumstances. For the purpose of this table, those who smoked handrolled cigarettes only are included amongst smokers of cigarettes only.
As will be seen, U.K.-born men had lower lung cancer rates than locally-born men at each level of cigarette smoking in Jersey and in all smoking categories in the other islands. However, the numbers of deaths (in both lung cancer and control groups) were too small for these differences to become significant. (It was reported above that there was no significant difference overall between U.K. -born and locally-born men and the interaction of this with smoking categories has P > 01 in both Jersey, Guernsey and all the islands together.)
It was shown above that the locally-born men and British immigrants combined in Jersey had a higher lung cancer rate than those in Guernsey. shows that this differeince was due to the much higher proportioni of cigarette smokers in the lung cancer group in Jersey. The proportions of cigarette smokers in the control groups for the two islands were not significantlv different (P -0.5) but in the lung cancer groups they differed by 16 % (P -0*001).
The lung cancer mortality rates of locally-borni meni smoking hand-rolled and manuifactured cigarettes respectively on an age-adjusted basis are given in Table X . The differences between the mortality rates of the two groups are greater than the differences between their average daily levels of cigarette consumption. The proportion of hand-rolled cigarette smokers in the control groups was significantly higher in Guernsey, Alderney and Sark than in Jersey (P = 0.00.5 for locallv-born plus U.K. immigrants; P-004 for locallv born men onlv).
Social class dierences in lung cancer Before discussing the more important of the foregoiiig results, it is necessarv to examine the differences between the various groups in their distribution among the Registrar-General's social classes, and to consider the possible effects of these differences oni the lung cancer mortality rates. The U.K. immigrants came onl the average from higher social classes than either the population of England and Wales generally, or the locally-born population in the Channel Islands. In no group, however, was there a significant difference between the social class distribution of the lung cancer and control groups. Jersey compared with Guernsey, Alderney and Sark Locally-borni men in Guernsey smoked slightly more than locally-borni men in Jersey (Table IV) but the differences were not significant. On the other hand, the lung cancer rates in Guernsey, Alderney and Sark of locally-born men and British immigrants combined were significantly lower than those of their counterparts in Jersey (Tables V, VI) . This suggests that there may have been a "Jersey factor " contributing to lung cancer in that island that did not occur, at least to the same extent, in Guernsey, Alderney and Sark. [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] [63] [64] during this period was from lung cancer, and by 1961 this ratio had increased to one death in 5.4. In Guernsey, Alderney and Sark, there were 82 deaths from lung cancer out of a total of 597 deaths, including deaths of visitors, during 1952-61 among men aged 45-64. This was equal to approximately one death from lung cancer in every seven among men dying aged 45-64. In the 10 years 1952-61, only two male lung cancer deaths in Jersey and only four in Guernsey, Alderney and Sark occurred in non-smokers. On the other hand, 27 of the 65 women residents of the Channel Islands who died of lung cancer were non-smokers.
The main conclusions from the present survey are:
